Abstract. As in many altricial species, adult moustached warblers alarm call more at the nest as the breeding season progresses. This study used the experimental human approach method as well as two predator types (plastic snake and taxidermic raptor) placed at the nest to test the anti-predator responses of chicks to parental alarm calls. The probability of chicks making anti-predator responses (ducking and jumping) was strongly correlated with the probability of adults giving alarm calls. Furthermore, chicks reacted selectively to different predator types, tending to remain in the nest in response to aerial predators and to jump from the nest in response to ground predators. A conceptual framework is presented identifying the age of chicks when alarm calls are first given for the brood value, vulnerability and chick reaction hypotheses. These were tested by comparing the intercept of the regression line for alarm calls with those predicted by each hypothesis. The results suggest that the anti-predator response of chicks is the proximate cue for adult alarm calls.
Abstract. As in many altricial species, adult moustached warblers alarm call more at the nest as the breeding season progresses. This study used the experimental human approach method as well as two predator types (plastic snake and taxidermic raptor) placed at the nest to test the anti-predator responses of chicks to parental alarm calls. The probability of chicks making anti-predator responses (ducking and jumping) was strongly correlated with the probability of adults giving alarm calls. Furthermore, chicks reacted selectively to different predator types, tending to remain in the nest in response to aerial predators and to jump from the nest in response to ground predators. A conceptual framework is presented identifying the age of chicks when alarm calls are first given for the brood value, vulnerability and chick reaction hypotheses. These were tested by comparing the intercept of the regression line for alarm calls with those predicted by each hypothesis. The results suggest that the anti-predator response of chicks is the proximate cue for adult alarm calls. 1996 The Association for the Study of Animal Behaviour Two main hypotheses have been proposed to explain the observed increase in parental alarm calling for increasing chick ages in many altricial species (reviewed in Montgomerie & Weatherhead 1988; Redondo 1989) . The brood value hypothesis (Curio 1987; Redondo & Carranza 1989; Onnebrink & Curio 1991) and the vulnerability hypothesis (Weatherhead 1979; Andersson et al. 1980; Burger et al. 1989 ) are both optimality hypotheses whereby parental defence behaviour is used as a measure of risk taking and hence parental investment (Trivers 1972) . The brood value hypothesis predicts increased alarm calling for broods with a higher reproductive value (or some equivalent cohortal measure); the vulnerability hypothesis predicts increased alarm calling when chicks become visually or acoustically conspicuous to predators. A third and recent hypothesis proposed by McLean & Rhodes (1991) has received less attention, namely the feedback hypothesis. This is a proximate hypothesis based on the cognitive abilities of birds to take into account factors such as context and experience, where the parents' decision to alarm call is related to external changes in the appearance of the chicks. This hypothesis predicts increased alarm calling for two stages of chick development based on sensory cues: after hatching and during the phase of exponential growth.
Optimality and proximate hypotheses are of course not mutually exclusive (Curio 1994) . Rather, proximate factors may provide reliable cues on which to base optimal behavioural responses. In optimality studies to date, the decision to alarm call depends on multi-level estimations (or 'rules of thumb') of several factors by the parents, such as chick age, susceptibility to predators, previous investment and the probability of having more broods (Burger et al. 1989; Onnebrink & Curio 1991) . In contrast, proximate models are based on direct cues such as parent-offspring or parent-predator interactions (McLean & Rhodes 1991 
